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LOGIC AND PROBABILITY IN PHYSICS’ 


By Dr. CHARLES GALTON DARWIN 
MASTER OF CHRIST’S COLLEGE 


Tue history of the development of. physics in the 
first quarter of the twentieth century will rank as one 
of the greatest in the advancement of knowledge, but 
it will also rank as one of the most curious in the his- 
tory of human thought. In 1901 Planck started the 
quantum theory. Even this was curious. He was try- 
ing to find out the law of complete radiation by the 
use of ordinary statistical methods, and observed that 
he got his answer at what should have been the last 
stage but one of his work. The last stage would have 
involved proceeding to a limit, and he found that he 
got the experimental answer without doing so, and an 
absurd answer if he did. The work went rather deep 

Concluding portion of the address of the president of 
the section of mathematical and physical science of the 


British Association for the Advancement of Science, meet- 
mg at Cambridge from August 17 to 24. 


into statistical theory and there were many for long 
afterwards who were not convinced of its compelling 
foree, but it was the great merit of Planck that he 
knew that he had got something involving a quite revo- 
lutionary idea—the quantum. Im succeeding years 
other phenomena were seen to involve the same revo- 
lutionary idea: Ejinstein’s theory of the photoelectric 
effect and of the ionization produced by x-rays, his 
theory of specific heats, later improved by Debye, 
and Bohr’s theory of spectra. All these things fitted 
in quite obviously with the quantum, but quite as 
obviously they violently contradicted the physies of 
the nineteenth century. What should a man think 
about a beam of light which according to Einstein 
had to be composed of arrows, whereas a hundred 
years earlier Fresnel had proved that it was a sys- 
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tem of waves? What does a rational being do when 
faced with two mutually contradictory but both in- 
dubitable pieces of evidence? It was a nice test for 
the critical spirit, and it revealed a wide divergence 
of choices. In making a historical judgment long 
after the event, one of the hardest things to do is to 
recall the relative scale of importance which con- 
temporaries were inclined to attach to the different 
branches of their subject. 

The statistical theory of matter had already been 
well established by the work of Maxwell, Boltzmann 
and Gibbs, but it was not regarded as an essential part 
of a general mathematical-physical education. For 
example, in the various courses I was advised to under- 
take during my undergraduate career, no one at any 
stage ever suggested to me that I should learn anything 
about the kinetic theory of gases. I think that that 
period was one when the Cambridge mathematical 
school was not at its best, and very probably a little 
more was done at other places, but, to judge by the 
available text-books in any language, statistical theory 
was not regarded as one of the prime subjects of 
study, as it would be now. The period was essentially 
dynamic, and as such it was moderately easy for it to 
take in the new ideas of relativity, to which indeed 
the experimental work of the last century had been 
leading. But there was no common habit of thought 
on statistical lines, and so there was a sharp separation 
of opinion. The seniors, impressed with the vast mass 
of successful physies of the nineteenth century, with 
only a rather general knowledge of statistical theory 
but no facility of thought in it, found the new ideas 
completely contrary to their convictions. Such men 
would think that these ideas depended on the difficult 
and unfamiliar conceptions of statistics and would be 
inclined to judge that there must be a fallacy in the 
statistics which would be cleared up later. On the 
other hand, the laboratory workers, dealing with atoms 
and electrons from day to day, could not fail to be 
more impressed with the discontinuous phenomena and 
the beautiful way these could be explained by the 
quantum. Such men would cheerfully accept the 
Bohr orbits as a complete explanation of the hydrogen 
spectrum, and certainly in many cases would be actu- 
ally ignorant of the difficulty, the monstrous absurdity, 
of supposing that a sharp jump from one orbit to 
another could be responsible for a train of waves 
shown by the spectroscope to be lasting for quite a 
long time. So the majority of rational beings behaved 
in the natural human way of managing to forget all 
the disagreeable facts. But not every one, for there 
were Bohr and other leaders who recognized the diffi- 
culties on both sides but could still maintain an atti- 
tude of balance and could believe that from somewhere 
there would come a higher synthesis by which every- 


‘thing would be fitted together. 
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As time went on the quantum got obviously stronge 
and stronger, and began to invade more fields. ,, 
nuclear atom in the hands of Bohr showed its 
capable of giving all the broad details of the periogi, 
table of chemistry, still with nothing done to meg 
the awful difficulties of optical theory. But aboy 
1925, guided by the correspondence principle, thing 
were moving towards a tentative theory of the ». 
fractive index, and it was this that finally suggestej 
the break in the contradictions. Acting on a hin 
given by the theory of refraction, Heisenberg was |_j 
to the suggestion that the contradictions of atom 
theory would disappear if one adopted the idea of 
non-commutative algebra in dealing with the motion 
of electrons in an atom. Then the floodgates broke 
and the whole new quantum theory burst forth. | 
would of course be an incomplete account of it not ty 
mention the quite different approach made indepe. 
dently by de Broglie and Schrédinger. If we are ty 
trace this to its origin we must go back a century ty 
Hamilton, for it was his work in geometrical optics 
which showed how a wave of short wave-length couli 
be treated as a ray. It was de Broglie who worked out 
the modern analogies, but it was Schrédinger who sue. 
ceeded in giving its full form, and by the invention of 
the wave-function placed in the hands of the mathe. 
maticians the most powerful of weapons for the tech- 
nical discussion of atomic problems. — 

At first the work was of a formal kind, obviously 
right, and a complete synthesis of the rival doctrines 
of particle and wave mechanics, but there is a very 
interesting point that has gradually emerged in con- 
nection with the discovery. In his first paper Heiser- 
berg laid great stress on the idea of building theory 
only on directly observable quantities. It is not ver 
clear how the distinction was drawn. The electron’ 
orbit is certainly not observable, but is it less so than 
the electric force which is the amplitude in the light 
wave emitted by the atom? It has seemed to me that 
it was not this idea of using the observable that was 
the merit of his work, but rather the econtrary—the 
capacity for carrying through a formal mathematic! 
analogy without ever asking what it all meant in term 
of observable things. However that may be, it wa 
only a year later that he remedied the defect by mak 
ing a picture of his process by means of the unecer- 
tainty principle. I may remind you that the uncer 
tainty principle asserts that it is impossible simults- 
neously to measure the position and velocity of any 
body, because the measurement of either inevitably 
produces a change of indeterminate amount in the 
other. The subject has been so often discussed tha! 
I am not going into it now, but -as it concerns tle 
center of my argument, I want to emphasize its neg* 
tive side, which as I think is much the most importatt 
In this rdle the uncertainty principle is to be regardei 


pact 
; 
| 
| 
| 
j 
| 
| 
| 
| 
| 
| 
| 
| 
2 
| 
i> 
| 
| 
| 
| 
| 
| 
& 
| 
5 
of 


Avaust 19, 1938 


cis 


| as the argument used to defeat the old-fashioned physi- 


t who claims that there is at any rate ideally no limit 
to the accuracy with which both position and velocity 
can be simultaneously measured. He has to admit the 
correctness of experiments such as the Compton effect, 
and we show him that by his own admission he will be 
defeated. On the positive side the principle is not so 
useful, because once we have seen the reason for the 
failure of classical ideas, we had better take advantage 


© of the full technique of the quantum mechanics. Here 


my point is that the uncertainty principle showed up 
a fallacy in the old arguments about causality, and it 
was a fallacy about which we were so unconscious that 
we did not even know we were making it. It is now 


® easy to see that there was nothing wrong with the old 


inference that if I know all about the present I can 
forecast the future exactly; the trouble was the impos- 
sibility of knowing the present. Once this is seen the 
whole argument becomes obvious, but nobody saw it 
until Heisenberg. We had somehow to avoid the com- 
pulsory causality of the old mechanics, and there 


sseemed no loophole allowing us to do so until the un- 


certainty principle. Knowing what we now know we 


® may ask why no one discovered the loophole by apply- 


ing a strict analysis, for example, by the use of sym- 
bolic logic. Such an analysis would presumably have 
revealed the fault, but the trouble is that it would also 
have revealed other unwarranted assumptions which 
we have made but which we do not in the least want 
to doubt, so that it would not really have helped in 
pinning down the exact point of error. It is invention, 
not criticism, that leads to the advance of knowledge. 

Following up the later history of the subject, the 
success of Heisenberg in exploiting the idea of observ- 
ables for atoms seemed to repeat the brilliant success 
of Einstein twenty years earlier in using the same idea 
over relativity. It seemed to imply that what was 
wanted in physies was to free ourselves of all abstrac- 
tions and only make theories about real things. There 
grew up a great cult of doubting the reality of unob- 
served things, and then a curious thing was found; the 
charm did not*work again, and only a few minor things 
have come out of it. The work of the new quantum 
theory has in fact run most surprisingly in the oppo- 
site direction. The technique is largely concerned with 
wave-funetions, which are quantities much more ab- 
stract than anything in classical mechanics. There is 
certainly nothing observable, or even picturable, about 
waves propagating themselves in many-dimensional 
‘pace with absolutely unknowable phase, and with in- 
tensity controlled by the curious extraneous rule of 
normalization. Largely by the use of these wave-fune- 
lions the whole of atomie physies has been reduced to 


order, and so has molecular physics, except that it 


Yields problems in which so many electrons are inter- 
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So the 


acting that a full discussion is not feasible. 
doctrine of theorizing only about observables was not 
really a useful doctrine; it merely provided a germi- 
nating idea. In fact, we may well ask what an ob- 
servable is, and if we go at all beyond direct sensa- 
tions, which as physicists we certainly intend to do, 
the answer becomes perfectly indefinite. This opinion 
I heard admirably expressed a few years ago by the 
late Professor Ehrenfest. It was in a physics meet- 
ing in Copenhagen and some one was proposing a way 
out of certain difficulties which involved, as he main- 
tained, a reversion to the cult of the observable. Pro- 
fessor Ehrenfest said: “To believe that one can make 
physical theories without metaphysics and without un- 
observable quantities, that is one of the diseases of 
childhood—das ist eine kinderkrankheit.” 

I have dwelt at some length on the history of the 
quantum theory because I think it serves as an analogy 
to the deeper question of what is wrong with the old 
logical processes. Just as we used to feel the all-per- 
vading compulsive force of causality, so we feel the 
all-pervading force of pure logic. Just as we felt 
that classical mechanies provided no room for any- 
thing beyond itself, so we feel that the old logie is the 
only admissible kind of reasoning. We know that 
certain things led to the old quantum theory and ob- 
stinately refused to fit into mechanics, and we know 
that the principle of probability can cover many things 
outside the old logic. Many men tried to force the 
quantum theory into the classical system, and many 
are still trying to bring probability within the fold 
of the old logic. I do not believe it can be done. This 
is not the oceasion, nor have I the capacity, for a deep 
argument on the place of probability in logic, but one 
of the most convineing ways of seeing it may be found 
in the consideration of another branch of physical 
theory, the kinetic theory of gases. 

In the early days of kinetic theory the central prob- 
lem was the law of distribution of velocities of the 
molecules and attempts were made to prove the law 
absolutely from dynamics, but the process always 
failed. Maxwell made the assumption that with the 
lapse of time a system of molecules would pass through 
all possible phases. There are technical difficulties in 
the discussion of this assumption which have never 
been overcome, and it is quite uncertain if it is even 
true. Indeed Kelvin, who disliked the whole kinetic 
theory, argued with some force that the only examples 
any one could give contradicted the principle—for ex- 
ample, the motion of the planets. The greatest con- 
tribution te the subject was that of Gibbs, who recog- 
nized that there had to be a big assumption somewhere 
and made it quite frankly and without attempt at 
justification. The works of Gibbs are not easy read- 


ing; in both his great works he attends to every detail 
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with a particularity that is really rather tedious, 
whereas his basic ideas are thrown at the reader almost 
without explanation. The idea of a canonical en- 
semble is a really beautiful idea once you understand 
it, but where does it come from? An ensemble is an 
idea which will be unfamiliar to many, so I had better 
explain it. We want to know something about the 
behavior of a complicated system composed of a great 
many parts; say we want to know the pressure of the 
gas in some vessel. If we tried to attack the question 
by pure mechanies, we should be faced with an enor- 
mous number of mechanical equations for the motions 
of the moleeules, and even if these could be solved the 
solution would be of no use, because it would depend 
on the initial positions and velocities of the molecules, 
and these we should not know. Instead of trying this 
impossible and useless task, Gibbs considers a very 
large number of possible states of motion of the set 
of molecules, which have some character in common, 
such as their total energy, but which are otherwise un- 
related. Though each specimen of the motions is quite 
independent of all the others, he looks at them all 
together; this explains the word ensemble—I do not 
know why he had to take a French word—and makes 
the assumption that the pressure of the gas is correctly 
given by the average of all the specimens. The actual 
gas in the vessel at any instant is one of the specimens; 
in its motion it passes into configurations correspond- 
ing to others, but only after a fantastically long time 
would it go through even a perceptible fraction of the 
whole ensemble. Gibbs is assuming that the behavior 
of the actual gas will be determined by the average of 
the uncountable millions of specimens in. the ensemble. 
Almost at the start one finds oneself presented with the 
ensemble with hardly an attempt to explain where it 
comes from or why it is right, and the beginner is 
usually troubled by the fact that, though the subject 
is obviously mechanical, all the mechanics he labori- 
ously learned in his youth seem to have faded into 
comparative unimportance. There are various kinds 
of ensemble, the chief of which is the canonical, corre- 
sponding to all the possible motions of the gas which 
would have the same temperature. Later, almost as a 
concession to human frailty, Gibbs introduces the 
micro-canonical ensemble, composed of much fewer 
specimens becausee they all have exactly the same 
energy. This is usually welcomed by the beginner 
because it seems closer to his familiar mechanics, but 
with more experience he will realize that the gap is still 
so great that he is really no better off, and he may as 
well accept the more general idea at once. 

With the old mechanies all this involved ideas which 
for many readers were distinctly hard to accept. The 
principle of probability, embodied in the averaging 
over the ensemble, was frankly laid on top of the logi- 
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cal principles of Newtonian mechanics, and to any oy 
believing that probability would ultimately be broug); 
down to the old logic the association was most rep, J 
lent. But we ean now see that Gibbs was a Prophet 
far ahead of his time—and indeed, to be frank, fy 
ahead of his own knowledge—for the new mechanic 
accommodates the ensemble very much more easily 
than did the old. The new mechanics has shown y 
that it is impossible to know how the individual mok. 
cules are moving, because when one undertakes gy 
experiment to see, that experiment automatically alte; 
the condition of the gas and so fails to tell what wa 
wanted, the state of the molecules without the exper. 
ment. In the old days one used to feel that the validity 
of Gibbs’s idea would be spoiled by some skilful «. 
perimenter who would really observe the motions of 
the individual molecules and would therefore rule oi 
the legitimacy of averaging over the whole ensemble, 
but we now know that there is no danger of this 
The real gas in the vessel is not merely one specime’ 
of the ensemble, unrecognizable only because of ow 
clumsiness; it is itself the whole of the ensemble. We 
used to think of the gas as either in the state A, or in 
the state B, or in C, but according to the new physi« 
we have to think of it as in all the states A and B and 
C. The distinction is typical of the change we must 
make in our habits of thought, and most of us resis 
this change strongly, for we find we can hardly help 
asking: “But which state was it really in?” As [ have 
said, we used to be ashamed of ignorance, but we must 
now realize that this ignorance is one of the things that 
makes the world possible. The principle of probabil 
ity, which used to be loosely superposed on the oli 
logical principle, is now with the new mechanics fully 
united with it in a higher synthesis. 

Before leaving Gibbs I would like to refer to one 
thing in his book, where I think he has not even yt 
come into his own. He considers various types 
ensemble of increasing generality. In the micro 
canonical the members all have the same energy. Nov 
we never know the exact energy of the gas in a vest, 
so that a better idea is the wider one of a gas at 
given temperature, which therefore has a certain range 
of admissible energies. This is represented by (ibbs: 
canonical ensemble, and it is the main one that le 
uses. In both these the number of atoms in the el 
semble is constant. But in the last chapter of bis 
book Gibbs introduces a still wider ensemble. He 
ealls the ones with a constant number of atoms p¢ti!s 
ensembles, which I shall translate as petty ensembles 
and regards them as parts of a grand ensemble i! 
which the total number of atoms is not fixed. He 
uses the idea to some extent in connection with set 
permeable membranes, but on the whole does not gt! 
far with it. As in much of Gibbs’s work, it is the idea 
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itself, rather than what he does with it, that is im- 
portant. This idea of the grand ensemble is not yet 
incorporated in the new physics. In the quantum 
theory we take a number of electrons and nuclei and, 
allowing for their interactions, we construct something 
that is practically the canonical ensemble. But we take 
fixed numbers of them—this is partly reflected in the 
technical process of using normalized wave-functions. 
Now in an experiment dealing with a large number 
of particles we are never really sure exactly how many 
there are, and to assume this number is much like as- 
suming a constant energy for them. If the canonical 
ensemble is a better idea than the micro-canonical, then 
the grand ensemble is superior to the petty ensemble. 
In the new mechanies nobody has yet succeeded in 
making anything of it, or has made any proposal how 
to do so, but I will venture to forecast that when some 
of our present difficulties in the quantum theory are 


| cleared up, it will be found that we shall be using the 


grand ensemble with its indefinite number of atoms. 
Reverting to my, main theme, what is the moral of 
all this? It is that the new physies has definitely 


} shown that nature has no sharp edges, and if there 


is a slight fuzziness inherent in absolutely all the facts 
of the world, then we must be wrong if we attempt to 
draw a picture in hard outline. In the old days it 
looked as if the world had hard outlines, and the old 
logic was the appropriate machinery for its discussion. 
Things went wrong when it was found necessary to 
call in the help of the principle of probability; this 
appeared first as an alien, but there was hope in the 
old days that the alien might be naturalized. It has 


§ resisted the process and we now recognize that it can 


not be assimilated, because it provides the necessary 
step to a wider reason, that of the new fuzzy world 
of the quantum theory, a world which is not contained 
in the old. How far it will be possible to make a full 
synthesis of the new and the old I do not know, but 
I like to think there is something in my analogy from 
the history of the quantum theory, and to suppose 
that we are still in the condition corresponding to the 
old quantum theory, and that some day a real synthesis 
will be made like that of the new quantum theory, so 
that there will be only one thing in the world that has 
not indefinite outlines, and that will be a new reformed 
principle of reasoning. 

I may fitly conclude this part of my subject by re- 
turning to the point from which I started. As an 
example of what the ordinary man regards as correct 
reasoning I quoted some words of Sherlock Holmes. 
I must now confess that I was not quite sincere in my 
quotation; the impression I: gave was the impression 
the reader carries away, but on examining the text I 
Was interested to find that the great detective had him- 
self arrived at the ideas I have been putting forward. 
In the sentence before he said “N o, no; I never guess. 
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It is a shocking habit destructive of the logical fac- 
ulty,” he had said: “I could only say what was the 
balance of probability—I did not expect to be at all 
accurate.” The master-mind uses the word logic in its 
modern sense. 

There may be a feeling among some that the very 
general suggestions I have been making are open to — 
every sort of criticism. Perhaps they are right; as I 
have said, it is part of my doctrine that the details 
of a physicist’s philosophy do not matter much. But 
whether it is wrong or right, my next point is one on 
which I do.very much hope that there may be a con- 
sensus of agreement. This is that the subject of 
probability ought to play an enormously greater part 
in our mathematical-physical education. I do not 
merely mean that every one should attend a course on 
the subject at the university, but that it should be 
made to permeate the whole of the mathematical and 
scientific teaching not only at the university but also 
at school. To the best of my recollection in my own 
education I first met the subject of probability at about 
the age of thirteen in connection with problems of — 
drawing black and white balls out of bags, and my next 
encounter was not till the age of twenty-three, when 
I read a book—I think it was on the advice of Ruther- 
ford—on the kinetic theory of gases. Things are 
better now, but mathematicians are still so interested 
in the study of rigorous proof that all the emphasis 
goes against the study of probability. 

Its elements should be part of a general education. 
also, as may be illustrated by an example. Every 
month the Ministry of Transport publishes a report 
giving the number of fatal road accidents. Whenever 
the number goes up there is an outery against the 
motorists, and whenever down, of congratulation for 
the increased efficiency of the police. No journalist 
ever seems to consider what should be the natural fluc- 
tuations of this number. A statistician answers at 
once that the natural fluctuation will be the square 
root of the total number, and apart from obvious sea- 
sonal effects that is in fact about what the accidents 
show; the number is roughly 500 = 25. The proof of 
this does not eall for any difficult mathematics, neither 
the error function nor even Stirling’s formula, but can 
be done completely by the simple use of the binomial 
theorem. There is no mathematical difficulty that 
should trouble a clever boy of 15; it is only the train 
of thought that is unfamiliar, and it is just this un- 
familiarity that is the fault of our education. The 
ideas and processes connected with the inaccuracy of 
all physical quantities are much easier to understand 
than many ideas that a boy has to acquire in the course 
of his studies; it is only that at present they are not 
taught, and so when met they are found difficult. 

This is not the place to describe a revised scheme 
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of education. I would only say that it is not special 
new courses that are needed, but rather a change in 
the spirit of our old courses. When a boy learns about 
the weighing machine, emphasize its sensitivity and 
consider the length of time that must be taken for the 
weighing. When he has a problem on projectiles, 
make him consider the zone of danger and not merely 
the point of fall. At a rather higher level, but still 
I should hope at school, introduce the idea of a distri- 
bution law; for example, in doing central orbits work 
out Rutherford’s law of scattering. Caleulate the 
fluctuations of density of a gas, or the groupings in 
time of the scintillations of «-particles. All these 
things ought to be examples of a familiar train of 
thought, and not merely a highly specialized side 
branch of mathematics first met at the university. It 
is the incorporation of probability in the other subjects 
on which I want to insist, but there will of course re- 
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main some higher aspects—things like least squares oy 
significance tests—which are still to be treated j, 
separate university courses. Even these I should hope: 
would come to be recognized as subjects of centra] 
interest and not, as they are at present, relegated ty 
a remote corner of specialized study. 

If these reforms are carried out I shall hope tha; 
generations will grow up which have a facility tha} 
few of us at present possess in thinking about ‘the 
world in the way which the quantum theory has showy 
to be the true one. The inaccuracies and uncertainties 
of the world will be recognized as one of its essentia| 
features. Inaccuracy in the world will not be asso. 
ciated with inaccuracy of thought, and the result wil] 
be not only a more sensible view about the things of 
ordinary life, but ultimately, as I hope, a fuller 
and better understanding of the basis of natural 
philosophy. 
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NATIONAL PARKS 


PRESIDENT ROOSEVELT has approved a recent act of 
Congress, marking an important step towards the final 
establishment of the proposed Isle Royale National 
Park in the State of Michigan. This act provides that 
all lands purehased by the Federal Government for 
conservation or forestation purposes within the author- 
ized park boundaries, with funds heretofore allocated 
and made available by executive order, or otherwise, 
shall be made a part of the park as fully as if origi- 
nally acquired for that purpose. 

The establishment of the Isle Royale National Park 
was authorized by the act of Congress approved on 
March 3, 1931. Isle Royale, the largest island in Lake 
Superior, is rich in wildlife and is famous for its 
copper mines worked by Indians before the advent of 
white men. It is situated just within the international 
boundary separating Canada and the United States, 
being 50 miles northwest of Keweenaw Point, Michi- 
gan, and 20 miles southeast of the nearest Canadian 
mainland at Thunder Cape. Isle Royale measures 44 
miles in length and 9 miles in width, including an area 
of 205 square miles. To date, 102,000 acres of land 
have been acquired under the executive order, leaving 
approximately 19,000 acres under contract to be pur- 
chased or in condemnation. The State of Michigan, 
which has appropriated $100,000 toward the acquisi- 
tion of private rights on the island, must also cede ex- 
elusive jurisdiction to the United States over the lands 
acquired directly by the Federal Government before 
the park will be fully established. 

Two days before his term as Chief Executive ex- 
pired on March 4, 1909, Theodore Roosevelt by ex- 
ecutive order established the Mount Olympus National 


Monument. An act was passed during the closing 
hours of the last session of Congress creating the 
Olympic National Park with the Mount Olympus Na- 
tional Monument as a nucleus. It provides for the 
immediate inclusion of 634,000 acres, nearly twice the 
area of the Mount Olympus National Monument, and 
in addition authorizes the President to add to this 
acreage lands from the Olympic National Forest and 
any lands that may be acquired by gift or purchase 
up to 898,292 acres. The region comprising the park 
is one of rugged ice-capped peaks and dark but vividly 
green “rain forests” of giant moss-festooned spruce 
and fir; of lake-studded flowering meadows forming 
natural gardens. Through its deep canyons streams 
fed by the waters of melting glaciers above find their 
outlet in the Pacific. . 

Purchase by the Federal Government of the last re- 
maining land needed to complete the Great Smoky 
Mountains National Park in the wilderness of North 
Carolina and Tennessee has been announced. The act 
provides an appropriation for the National Park 
Service with which it will be possible to acquire 
26,000 acres of land in Tennessee. All but the rela- 
tively small amount of land remaining to be bought 
gradually has been acquired since 1926 by the states 
with private donations and with state and federal 
funds. Private funds were matched, dollar for dollar, 
up to $5,000,000 by the Rockefeller Foundation 4s 
a memorial to Laura Spelman Rockefeller, mother 
of John D. Rockefeller, Jr. The Great Smoky Moun- 
tains National Park area so far acquired has beet 
under the jurisdiction of the National Park Service 
since 1930. With the money now available, the final 
steps can be taken toward completion and formal 
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dedication of the park. To date title to 410,000 acres 
within the prescribed boundary is in the name of the 
United States, of which North Carolina purchased and 
gave title to approximately 184,752 acres, and Ten- 
nessee 165,921 acres. Also 59,394 acres were pur- 
chased with emergency funds authorized by executive 
order, at a cost of about one and a half million dollars, 
leaving the approximately 26,000 acres in Tennessee, 
the purchase of which now is possible. 


FIELD WORK OF THE PHILADELPHIA 


ACADEMY OF NATURAL SCIENCES 


EIGHTEEN expeditions and field projects have been 
earried on for the Philadelphia Academy of Natural 


Sciences during 1938, which include the following: 


Jacques Francine, of Philadelphia, lived four months 
during the late winter and spring with a party of 
Swampy Cree Indians in the inaccessible wilderness 
of the Labrador Peninsula collecting mammals. He 
and Paul Millard, a French trapper, were flown by 
airplane some five hundred miles north of Quebec in 
the middle of last March. Arriving at the Crees’ en- 
campment, they shared with them the hardships of 
short rations and 40 below zero blizzards until the 
spring thaws made it possible for the group to migrate 
by canoe down the unmapped Kowashamiska River, 
about the size of the Connecticut River, south to the 
Hudson’s Bay Post where the Indian furs were traded. 

In Mexico, R. R. M. Carpenter, trustee of the acad- 
emy, collected birds and mammals during March with 
Harold T. Green of the staff, and H. Radclyffe Roberts 
is collecting grasshoppers in the highlands north of 
Mexico City under the auspices of the academy and 
of the American Philosophical Society. 

In the West Indies James Bond continued his sur- 
vey of bird life and distribution, and at Madagascar, 
off the coast of Africa, Charles Lamberton is making a 
collection of insects. 

Dr. Edgar B. Howard is carrying on his field re- 
searches for early man in North America, both in 
Florida and at Nebraska. He is accompanied by Mai- 
colm Lloyd and Edward Page, Jr. Dr. Francis W. 
Pennell, assisted by a grant of the American Philo- 
sophical Society, is gathering botanical material in 
Utah and Colorado; and in Florida John Cadbury 
made a collection of insects during the month of 


March. 


From Dutch New Guinea, one of the last frontiers 
of undisturbed wild life, Dillon Ripley returned with a 
large collection of zoological material, including birds, 
shells, plants and fish which he collected while a mem- 
ber of the Denison-Crockett Expedition to the southern 
Pacific, 

: The R. M. de Schauensee Zoological Survey of Siam 
8 continuing its fourth year of research and the col- 
lecting of fish, birds and mammals, and Charles Prim- 
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rose is doing similar work in India. An expedition 
sponsored by the academy and the Peabody Museum of 
Harvard College is seeking traces of early man in 
northern India, Java and the Philippines. During the 
past six months George Vanderbilt has continued mak- 
ing collections for the fish department, while he has 
been at Hawaii and the adjacent islands. In South 
America, M. A. Carriker, Jr., and Gordon Howes con- 
tinued their study of bird migrations and distribution 
in Bolivia, and to the north in Celumbia, Kiell von 
Sneidern is collecting birds. 


THE FOURTH INTERNATIONAL CONGRESS 
OF COMPARATIVE PATHOLOGY 


THE fourth International Congress of Comparative 
Pathology will meet in Rome, from May 15 to 20, 
1939, under the official auspices of the Italian Govern- 
ment, with headquarters at the National Council for 
Researches, Piazzale delle Scienze. 

Professor Pietro Rondoni, member of the Italian 
Academy and director of the Cancer Institute and of 
the Institute of General Pathology of the University 
of Milan, is president of the congress, and Professor 
Vittorio Zavagli, director of the Experimental Station 
for Animal Prophylacties, Rome, is secretary. The 
vice-presidents are: Senior Professor Nicola Pende, 
director of the Institute of Pathology and Medical 
Methodology of the Royal University, Rome; Pro- 
fessor Alessandro Lanfranchi, director of the Insti- 
tute of Pathology and Veterinary Medical Clinic of 
the Royal University of Bologna; Professor Lionello 
Petri, director of the Institute of Phytopathology, 
Ministry of Agriculture, Rome, and Dr. Ugo Fras- 
cherelli, general secretary of the National Council for 
Researches, Rome, is the general secretary. 

All meetings will be held at the Royal University 
and at the Institute for Public Health. The official 
languages will be Italian, English, French, German 
and Spanish. ‘ 

The congress, which is of a purely scientific nature, 
has as its object the comparative study of pathology 
in human beings, animals and plants, bearing particu- 
larly upon diseases common to several groups of or- 
ganisms and upon general organic reactions, viewing 
all biological as well as economic and social correla- 
tions. It will meet in three sections: Human Medi- 
cine, Veterinary Medicine and Phytopathology. There 
will be reports on ultra virus diseases, heredity in 
pathology, the function of the associated antigenes 
and regressive processes in plants. 

In order to render more complete and more inter- 
esting the study of the various problems and to bring 
about closer mutual relations among the students of 
related sciences, the main subjects which are on the 
agenda will be reported on and discussed before an 
assembly of all the sections. 
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The papers sent to the various sections must be re-. 
lated to the main subjects and be as concise as pos- 
sible. A summary of about one hundred words must 
reach the secretariat not later than March 31, 1939. 
The organizing committee will make a final decision 
in regard to the acceptance of papers. It is provided 
that it may accept papers bearing upon other subjects, 
if they are of particular importance and originality. 


THE INTERNATIONAL GEOLOGICAL 
CONGRESS 


THE eighteenth session of the International Geo- 
logical Congress will be held in London from July 31 
to August 8, 1940. 

At a special meeting recently called by the Geolog- 
ical Society of London and attended by representa- 
tives of kindred societies, public bodies and personal 
donors to the congress funds, it was decided to entrust 
the preparation and organization of the congress to a 
general organizing committee. It was also decided to 
vest the executive authority of the general organizing 
committee in an executive committee and to recom- 
mend to the bureau of the congress that the officers 
of the general organizing and executive committees be 
the officers of the congress. These committees were 
unanimously elected. It was further agreed that the 
power to add to the membership of the general or- 
ganizing committee and the executive committee be 
vested in the council of the Geological Society of 
London. 

Officers of the general organizing committee are: 


Honorary President 
Sir William Bragg, president of the Royal Society. 


Honorary Members 


The Right Honorable The Lord President of His Maj- 
esty ’s Most Honorable Privy Council. 

The Lord Lieutenant of the County of London. 

The Right Honorable The Lord Mayor of London. 

The Chairman of the London County Council. 

The Chancellor of the University of Cambridge. 

The Chancellor of the University of London. 

The Chancellor of the University of Oxford. 

The Chancellor of the University of St. Andrews. 

The President of the Royal Society. 

The President of the Royal Society of Edinburgh. 

The Director-General of the Ordnance Survey.- 

The Hydrographer of the Navy. 

The Director of the British Museum (Natural History). 

The Director of the Royal Botanical Gardens, Kew. 

The Right Honorable Viscount Bearsted, chairman of the 
Shell Transport and Trading Co. 

The Right Honorable Lord Cadman of Silverdale, chair- 
man of the Anglo-Iranian Oil Co. 

Sir John 8S. Flett, formerly director of the Geological Sur- 
vey of Great Britain. 

Dr. Alfred Harker, St. John’s College, Cambridge. 
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Sir Thomas Holland, principal and vice-chancellor of the 
University of Edinburgh. ~ 
Sir Albert Seward, South Kensington. 

R. I. Watson, Esq., director of the Burmah Oil Co. 
Professor W. W. Watts, emeritus professor of geology jy 
the Imperial College of Science and Technology. 

Sir Arthur Smith Woodward, Haywards Heath, Sussex, 


Officers 

Vice-presidents: the president of the Geological Society 
of London and the director of the Geological Survey 
of Great Britain. 

General Secretaries: Dr. W. F. P. MeLintock, deputy dj. 
rector of the Geological Survey of Great Britain, and 
Professor W. B. R. King, University College, London, 

Treasurer: F. N. Ashcroft, London. 


No professional title is required from those register. 
ing as members of the congress. Nevertheless, the ex. 
cursions organized before and after the session will be 
more especially reserved for the members who are geol- 
ogists, geographers and mining engineers, and for. 
others who devote themselves to the study or practice 
of some branch of geology. 

Proposed subjects for discussion are: 

Magnetic Differentiation. 

Metasomatic Processes in Metamorphism. 

Caledonids in Northwest Europe. 

Rhythm in Sedimentation. 

The Geology of Iron-Ore Deposits. 

The Geology of Coal Seams. 

The Geology of Petroleum. 

The Geology of Sea and Ocean Floors. 

The Stratigraphical Limits of the Ordovician System. 

The Pliocene-Pleistocene Boundary. 

The Distribution of Early Vertebrates. 

Faunal Facies and Zonal Correlation. 

Earth Movements and Evolution. 

The Geological Results of Applied Geophysics. 


An elaborate program of excursions to be taken 
before, during and after the congress has been 2- 
ranged. Requests for further information should be 
addressed to the General Secretaries, International 
Geological Congress, Geological Survey and Museum, 
Exhibition Road, South Kensington, London, S.W. 7. 
The address for foreign telegrams, and cables is 
Ineongeol, London. 


SYMPOSIA AT THE MILWAUKEE MEETING 
OF THE AMERICAN CHEMICAL SOCIETY 
Symposia at the meeting of the American Chemical 

Society, meeting in Milwaukee from September 5 to 9, 

are reported in Industrial and Engineering Chemistry. 
The Division of Agricultural and Food Chemistry 

has arranged a symposium on the Industrial Utiliza- 
tion of Agricultural Products, in which the Division 
of Biological Chemistry and possibly the Division 
of Industrial and Engineering Chemistry will © 
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operate. In addition a joint symposium on vitamins 
and another on patents will be sponsored by the 


division in cooperation with the Divisions of Bio- 


logical Chemistry and of Medicinal Chemistry. These 
three divisions have arranged vitamin symposia for 


the past seven meetings. 
The Division of Colloid Chemistry, together with 


© the Division of Physical and Inorganic Chemistry, 


has arranged a symposium on the Physical Chemistry 
of the Proteins. Invitations to participate have been 


accepted by Drs. Langmuir, Cohn, Kirkwood, Mac- 


4 Innes, Eyring, Stanley, Heidelberger, Abramson and 


Koets. In addition to the symposium on proteins, the 
Division of Physieal and Inorganic Chemistry is spon- 
soring symposia on the determination of traces—which 


» members of the microchemical division are invited to 


attend—on liquid ammonia and on nuclear chemistry. 

The Division of Industrial and Engineering Chem- 
istry will take part in three symposia as follows: Unit 
Processes, organized by R. Norris Shreve; Surface 


® Active Agents, with F. E. Bartell as chairman; and 
© Electrical Insulating Materials, organized by the Sub- 
= committee on Chemistry, Conference on Electrical In- 


sulation, National Research Council, with F. L. Miller 
as chairman. 
The Division of Organie Chemistry will cooperate 


F with the Division of Sugar Chemistry and Technology 
§ in a Symposium on Nomenclature of the Sugars and 


Their Derivatives and probably with the Division of 
Physical and Inorganie Chemistry in the symposium 
on Reactions in Liquid Ammonia. 


THE ANNUAL SUMMER MEETING OF THE 
AMERICAN MATHEMATICAL SOCIETY 
THE forty-fourth annual summer meeting of the 

American Mathematical Society, to be held from Sep- 

tember 6 to 9, at Columbia University, New York City, 

will be devoted in large part to the celebration of the 
fiftieth anniversary of the founding of the society. 

While there will be ten sectional meetings for the 

presentation of the usual short papers embodying the 

results of reeent mathematical research, the main sci- 
entific feature will be the program of invited ad- 
dresses designed to review some part of the progress 
of mathematies during the half century of the life of 
the society. Speakers and their subjects are as follows: 
R. C. Archibald, Brown University, “History of the 


American Mathematical Society, 1888-1938”; G. D. 
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Birkhoff, Harvard University, “Fifty Years of Amer- . 


ican Mathematics”; E. T. Bell, California Institute of 
Technology, “Fifty Years of Algebra in America, 
1888-1938”; G. C. Evans, University of California at 
Los Angeles, “Dirichlet Problems”; E. J. MeShane, 
University of Virginia, “Recent Developments in the 
Caleulus of Variations”; J. F. Ritt, Columbia Univer- 
sity, “Algebraic Aspects of the Theory of Differential 
Equations”; J. L. Synge, University of Toronto, “Hy- 
drodynamical Stability”; T. Y. Thomas, Princeton 
University, “Recent Trends in Geometry”; Norbert 
Wiener, Massachusetts Institute of Technology, “The 
Historieal Background of Harmonie Analysis,” and 
R. L. Wilder, University of Michigan, “The Sphere in 
Topology.” The society is publishing a volume econ- 
taining these addresses, except Professor Archibald’s, 
under the title of “Semicentennial Addresses.” It is 
publishing also a history of the society by Professor 
Archibald. 

The opening session of the jubilee celebration will 
be marked by the presence of delegates from over fifty 
scientific and learned societies, including approxi- 
mately thirty foreign mathematical societies, those 
American and Canadian scientific societies whose ‘in- 
terests are most closely related to mathematics, and 
such organizations of general scientific interests as the 
National Research Council, the National Academy of 
Sciences and the American Association for the Ad- 
vancement of Science. The address at this meeting 
will be delivered by President Nicholas Murray Butler, 
of Columbia University. 

The committee on the semi-centennial celebration is 
attempting to arrange a meeting distinguished not only 
for its scientifie program, but marked also by a birth- 
day spirit of good fellowship. A particularly festive 
oceasion will be the “Birthday” dinner, at which the 
society will honor its prineipal founder and first sec- 
retary, Professor Emeritus Thomas Scott Fiske, of 
Columbia University, who more than any other one 
person was responsible for the organization of the New 
York Mathematical Society at a meeting of six per- 
sons on November 24, 1888. It was this organization 
which six years later changed its name to the Amer- 
ican Mathematical Society. 

In eonnection with the meeting, there will be an 
exhibit of mathematical manuscripts, books, models 
and instruments, arranged by Professor David Eugene 
Smith. 


SCIENTIFIC NOTES AND NEWS 


A Meeting of the representatives of the American 
and British Associations for the Advancement of 
Science was planned prior to the Cambridge meeting 
of the British Association at Lord Rayleigh’s Chelms- 


ford estate. A discussion was proposed concerning 
cooperation between the two associations, and per- 
haps with the corresponding associations of other 
nations, on international scientific relations, more 
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especially problems arising from the impact of sci- 
ence on the social order. The American delegates 
included Professor George-})). Birkhoff, retiring pres- 
ident of the American Association, and Dr. F. R. 
Moulton, permanent secretary. In addition to Lord 
Rayleigh, president, the British Association repre- 
sentatives included Dr. J. J. R. Howerth, secretary 
of the British Association, and Sir Richard Gregory, 
editor of Nature. 


AMERICANS on the program of the meeting of the 
British Association for the Advancement of Science 
now meeting at Cambridge include: Dr. Harlow Shap- 
ley, Paine professor of practical astronomy and di- 
rector of the Harvard College Observatory, “Meta- 
galactic Gradients and the Expanding Universe 
Hypothesis”; Dr. R. W. Wood, professor of experi- 
mental physies at the Johns Hopkins University, 
“Diffraction Gratings for Astrophysical Purposes”; 
Dr. J. H. Van Vleck, professor of physics at Har- 
vard University, “The Molecular Field and the Deter- 
mination of Very Low Temperatures,” and Dr. George 
D. Birkhoff, Perkins professor of mathematics and 
dean of the Faculty of Arts and Sciences of Harvard 
University, “Analytic Deformations.” 


THE honorary degree of doctor of science was con- 
ferred by the University of Oxford in July on Dr. 
Harvey Cushing, Sterling professor of neurology 
emeritus of Yale University and Moseley professor of 
surgery emeritus at the Harvard Medical School. Be- 
fore the ceremony a luncheon was given in his honor 
by the vice-chancellor of the university. 

In addition to the election as foreign associates of 
the Paris Academy of Sciences of Professor T. H. 
Morgan and Sir William Bragg, already announced in 
Science, Nature reports the election of Professor T. 
Levi-Civita, emeritus professor of mechanics in the 
University of Padua. 


DELEGATES attending the recent conference of the 
International Medical Congress for Psychotherapy, 
which met at Oxford during the last week in July, paid 
tribute to Professor Freud, who recently left Austria 
and has taken up his residence in London. In a tele- 
gram sent to him the delegates said: “We recognize 
our indebtedness to you for your brilliant contribu- 
tions to psychological medicine, and wish you health, 
happiness and tranquility in your new surroundings 


in England.” 


Dr. ArtHUR C. CHRISTIE, surgeon, formerly presi- 
dent of the Medical Society of the District of Colum- 
bia, has received the second Dr. Frank E. Gibson 
Award in recognition “of meritorious contributions to 
medical science.” The prize is presented by the 
Washington Medical and Surgical Society and is 
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named in honor of Dr. Gibson, permanent treasurer of 
the society. 


Dr. HerBert PRYTHERCH, director of the 
fort, N. C., laboratory of the U. 8. Bureau of Fisherig, 
has been awarded the gold medal of the North Cay. 
lina Academy of Science for his paper on “The Lif, 
Cycle of a Sporozoan Parasite of the Oyster,” py. 
sented at the 1938 meeting of the society in Raleigh, 


THE Keith Prize of the Royal Society of Edinburg) 
has been awarded to Dr. H. S. Ruse, professor of pux 
and applied mathematies at University College, South. 
ampton, for his paper “On the Geometry of Dirae’ 
Equations and their Expression in Tensor Form” ani 
for other papers. The Neill Prize has been awardej 
to Professor William J. Hamilton, St. Bartholomey’ 
Hospital Medical College, for his contributions to the 
embryology of the ferret and other work. 


Nature reports that the Gold Medal of the Britis fF 
Institution of Mining and Metallurgy has bee 
awarded to Professor S. J. Truscott, “in recognition 
of his services in the advancement of the science ani 
practice of mining and metallurgy, with special refer. 
ence to his services in technological education.” The 
Consolidated Gold Fields of South Africa, Ltd. Goli 
Medal has been awarded to Professor H. V. A. Briscoe, 
“in recognition of his researches on the sampling and 
properties of industrial dusts”; the Consolidated Gold 
Fields of South Africa, Ltd. Premium of forty guineas 
has been awarded conjointly to Dr. Janet W. Mit- 
thews, P. F. Holt and Miss Phyllis M. Sanderson, “in 
recognition of their work, in association with Professor 
H. V. A. Briscoe, on the sampling and properties in 
industrial dusts.” 


Proressor THoMAS BENJAMIN Davin, professor of 
pathology in the University of Bristol, has been ap- 
pointed to the George Holt chair of pathology from 
October 1, in suecession to Professor J. H. Dible, nov 
professor of pathology in the Post-graduate Medical 
School, London. 


Dr. CLovis VINCENT, head of a private clinic for 
brain surgery in Paris, has been appointed to a newly 
established chair of brain surgery in the School of 
Medicine of the University of Paris. 


Dr. T. G. DELBRIDGE, manager of the Research and 
Development Department of the Atlantic Refining 
Company, Philadelphia, has been elected president of 
the American Society for Testing Materials. W. ™. 
Barr, chief chemical and metallurgical engineer of the 
Union Pacific Railroad Company, has been elected 
vice-president. 


Dr. Gustavus Avucust Eisen, formerly curato! 
of the California Academy of Sciences, later connected 
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with the U. S. Department of Agriculture, celebrated 


a his ninety-first birthday on August 2. 


Dr. Francois A. GILFILLAN, professor of pharmacy 
in the School of Pharmacy of the Oregon State Col- 
lege, has been appointed dean of science at the col- 
lege. He succeeds Dr. K. L. Packard, who has become 
dean of general research for the state system of higher 
education and has been made director of the Institute 
of Marine Biology. Dr. Packard will also continue as 
head of the department of geology at the college. 


Dr. J. L. DEEN, associate professor of silviculture 
at the Pennsylvania State College, and N. A. Christen- 
sen, of the California Institute of Technology, have 
been appointed deans of the schools of forestry and 
engineering, respectively, of the Colorado State 
College. 


At the University of Maryland, Fred H. Leinbach 
has been appointed professor of animal husbandry to 
sueceed K. A. Clark, who recently accepted the man- 
agership of Oldfields Farm at Galena. James B. 
Outhouse has been made instructor and assistant in 
the department of animal husbandry. Dr. Kenneth 
L. Turk, assistant professor in the extension depart- 
ment of animal huvbandry at Cornell University, has 
been appointed professor of dairy husbandry, to suc- 
ceed Professor L. W. Ingham, who recently accepted a 
position at the National Farm School at Doylestown, 
Pa. 


Dr. Cuirrorp §. Leonarp, for the past ten years a 
director of research in the pharmaceutical industry, 
has been appointed assistant professor of pharmacol- 
ogy in the College of Medicine of the University of 
Vermont. 


Horace J. ANDREwsS, of the U. 8S. Forest Service, 
who has been in charge of a survey of the forest re- 
sources of the Pacifie Northwest, has been appointed 
Charles Lathrop Pack professor of wild land utiliza- 
tion in the School of Forestry and Conservation of the 
University of Michigan. The work will be conducted 
as an expansion of the activities of the George Willis 
Pack Forestry Foundation directed by Professor W. 
F. Ramsdell and will be closely associated with related 
activities in the university, particularly in the Horace 
H. Rackham School of Graduate Studies. 


Dr. Rapa Howarp Fow ter, fellow of Trinity Col- 
lege, has been reelected to the John Humphrey Plum- 
mer professorship of mathematical physics at the Uni- 


| versity of Cambridge. The London Times writes that 


Professor Fowler resigned from this chair on his ac- 
¢eptance of the directorship of the National Physical 
Laboratory on the resignation of Professor W. L. 
Brag, but that he had been advised to withdraw his 
acceptance of this post for reasons of health, and 
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signified willingness to be reelected as professor of 
mathematical physies. 


Proressor MorrovucH P. O’Brien, chairman of the 
department of mechanical engineering of the Univer- 
sity of California, has been appointed a civilian 
member of the U. S. Beach Erosion Board. 


JAMES F. WILSON, associate professor of animal 
husbandry in the College of Agriculture at Davis of 
the University of California, has been made tech- 
nical adviser to the committee on wool and other 
animal fibers of the American Standards Association. 


Howarp J. KumIn, who has been employed by the 
Division of Fishery Industries in the collection of 
fishery statistics during the past two years, has re- 
signed from the bureau to become a member of the 
Bureau of Biological Survey. 


THE retirement is announced of Thomas Athol 
Joyce, since 1932 deputy keeper in charge of the sub- 
department of ethnography of the British Museum. 
He was appointed in 1902 to the staff of the British 
Museum in the department of British and medieval 
antiquities and ethnography. 


Dr. Grorce L. CuarK, professor of chemistry at the 
University of Illinois, has returned from a five months’ 
leave of absence spent in Europe. He visited forty 
university and institutional laboratories conducting 
x-ray work in Italy, Switzerland, France, Germany, 
Austria, Czechoslovakia, Holland, Belgium, England 
and Seotland. He also represented the United States 
on the oceasion of the celebration in Berlin of the 
eightieth birthday of Professor Max Planck. 


Witu1AM D. CAMPBELL, field representative of the 
American Museum of Natural History, sailed on the 
Italian liner Conte di Savoia on August 6. He plans 
to make a six months’ expedition to Africa to collect 
specimens to be added to groups in Carl Akeley 
African Hall at the museum. Members of the party 
will be Major W. V. D. Dickinson and Robert Kane, 
of the department of arts and preparations, who will 
assist in preservation of specimens and the prepara- 
tion of backgrounds for the habitat groups. 


A MEETING of the American Society of Photogram- 
metry will be held in New York on September 8 and 
9 at the headquarters of the American Geographica! 
Society. Developments in commercial photographic 
equipment for map-making by aeroplane wil! be de- . 
seribed and exhibited. All available floor space of the 
society will be taken up by special exhibits. Included 


among subjects to be discussed at the meeting are 
recent developments in papers, emulsions and lens 
filters, the ideal aeroplane for aerial survey purposes, 
photographie principles and their application in aerial 
photography. 

THE fiftieth anniversary of the founding of the Vir- 
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ginia Agricultural Experiment Station at the Virginia 
Polytechnic Institute, Blacksburg, Va., was celebrated 
on July 27 at a meeting held in conjunction with the 
Institute of Rural Affairs. The following program, 
presided over by Dr. John R. Hutcheson, director of 
the Virginia Agricultural Extension Division, was 
presented: “Some Results of Research at the Virginia 
Agricultural Experiment Station,” by Director A. W. 
Drinkard, Jr.; “Some Results of Research at the Vir- 
ginia Truck Experiment Station,” by Director H. H. 
Zimmerley, and “The Place of Research in Planning 
for Rural Living,” by Dean W. C. Coffey, of the Uni- 
versity of Minnesota. 


THE first program devoted to internationalism in 
science with the object of interpreting the dangers 
confronting freedom of scientific thought was broad- 
east by “Adventures in Science” over the Columbia 
network on August 12. Professor Edwin G. Conklin, 
of Princeton University, outlined specific situations 
that exist in which scientific men and the scientific 
method of approaching problems are being restricted 
by war and political attitudes. Appearing on the pro- 
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gram with Professor Conklin was Dr. Paul B. Sears, 
formerly of the University of Oklahoma, who was 


recently appointed professor at Oberlin College, “Aq. 


ventures in Science” is one of the adult educatioy 
series, presented under the guidance of the Adu 
Education Board of the Columbia Broadeasting Com. 
pany, of which Dr. Lyman Bryson, professor of edu. 
cation at Teachers College, Columbia University, is the 
chairman. 


A caBLE from San Juan, Puerto Rico, to The New 
York Times states that according to a message re. 
ceived by Governor Blanton Winship from Frederick 
Coykendall, chairman of the board of trustees of (Co. 
lumbia University, the cooperation of the university 
with the University of Puerto Rico in the School of 
Tropical Medicine will be continued. This had been 
threatened by recent legislation eliminating the repre. 
sentation of Columbia University on the board of 
trustees. The message was in answer to one from 


Governor Winship giving assurance that the provi . 


sions of the bill eliminating Columbia University were 
an “error” which would be corrected. 


DISCUSSION 


THE VENOMOUS EFFECTS OF SOME 
ARIZONA SCORPIONS 

Dr. Barra! states that the relative harmlessness of 
scorpions in the United States is generally known. [i 
seems that this statement ought not to go unchallenged. 
More lives have been lost in Arizona from the stine of 
the scorpion than from the bite or sting of any oiher 
venomous arthropod or reptile at least during the 
nine-year period since 1929. For a period of six and 
one half years, beginning with 1929, there were re- 
corded twenty-five deaths resulting from the sting of 
the scorpion and only ten deaths caused by the rattle- 
snake, gila monster and other poisonous animals. 
Most of the deaths due to scorpion sting have occurred 
in the southern part of the state, particularly in the 
Salt River Valley, and the victims have been children 
usually six years of age and under. The writer knows 
of one ease in which an eight-year-old child suc- 
cumbed to a scorpion sting. 

In and around Mesa, Ariz., one commonly finds two 
species of scorpions, i.¢e., Vejovis spinigerus (Wood) 
and Centruroides sculpturatus Ewing. <A third species 
less commonly taken is Hadrurus hirsutus Wood, the 
giant hairy scorpion.” 

The effect of the venom of these scorpions was tested 
on white rats (the Wistar strain) by permitting the 
1W. J. Baerg, Natural History, 42: 1, 42, June, 1938. 

2 Tentatively determined from H. E. Ewing’s key in 
‘‘The Scorpions of the Western Part of the U. 8.’’ No. 


2730 of the Proceedings of the U. 8S. National Museum, 
Vol. 73, Art. 9, pp. 1-24, 1928. 


scorpion to sting the experimental animal, usually in 
the hind foot where there is little or no fur and local 
reactions can more readily be observed. The sting of 
H. hirsutus caused a swelling in the region of the sting 
so that the toes were about twice their normal size. In 
the case of V. spinigerus a swelling likewise occurred, 
but it was not nearly so great as that produced by 
H. hirsutus. Other than the swelling none of the rats 
showed further effects from the venom of either of 
these two species. A slight nervousness was observed, 
but this was attributed to fright rather than to the 
venom. After about the first five minutes the rats did 
not even avoid walking with the swollen foot, but the 
foot was sensitive, more so than the others, when 
touched with forceps. Within two or three hours all 
signs of the sting had disappeared. 

In the case of the third species, C. sculpturatus, 10 
local swelling was noticeable, although the foot was 
favored, but the reaction seemed to be general and 
neuropathic. Death occurred within a period varying 
from ten minutes to one and one half hours. A get- 
eral description of events from the time of the sting 
until death may be stated as follows. Within one or 
two minutes after the sting the rat shows signs of ner- 
vousness by a gentle alternate patting of the fron! 
feet on the floor of the cage. Then there appears 
be an itching in the nose as the rat frequently g0¢ 


through vigorous cleaning reactions over that regiol. 7 


Soon the animal begins to sneeze and the nose drips 
a colorless fluid. This symptom reminds one of 4 
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severe case of hay fever. The sneezing continues and 
finally develops into convulsive reactions. At this 
time the animal is very sensitive to touch, so that if 
even the fur is lightly touched the animal jumps and 
squeals. Salivation begins with the sneezing and con- 
ues so that the mouth becomes quite frothy. At 
about this time the animal will insert its toes within 
‘ts mouth as though trying to dig out some object in 
its throat. In many of the cases urination and defeca- 
The eyes are dull and glassy. In some 
animals the nose bleeds. The hind legs become para- 
lyzed. Finally the animal falls on its side, breathes 
heavily and then gradually succumbs. Death seems to 
be due to edema of the lung. 

In the children observed the reactions of the victims 
of C. sculpturatus are very similar to those shown by 


§ the white rat but extend over a greater period of time. 


In the case of the- eight-year-old child noted above, 
death occurred within seven hours after the sting. V. 


B spinigerus sting causes a local redness and swelling in 


the region of the sting. Sometimes a small white spot 
appears around the sting in addition to the above 
reactions. The writer has not observed any case of 


| H. hirsutus sting in man. 


Upon request, the Institute of Hygiene of the De- 
partment of Publie Health, Popotla, D. F., Mexico, 
graciously sent gratis two ampullae of their anti- 
scorpion serum prepared for use on victims of C. 


 suffusus and C. noxius, two deadly Mexican scorpions. 


This serum was tried on rats stung by C. sculpturatus 
and found effeetive, even though the animals were in 
advanced stages of poisoning. Since then the serum 
has been tried on human victims of C. sculpturatus. 
In all cases it has proved entirely effective, and no 
deaths have resulted from scorpion sting, even though 
the serum was used in quite advanced stages of 
poisoning. 
H. L. StAHNKE 
Iowa STaTE COLLEGE AND 
Mesa Union HiGH SCHOOL, 
Mesa, ARIZ. 


STIMULATION OF KUDZU CUTTINGS 


Ix view of its desirable growth characteristics in 
soil conservation work, kudzu is an important plant 
in the South. However, successful propagation of 


| this plant from seeds and cuttings on a large scale 
| has been limited. 


In October, 1937, the Horticultural Department of 
the University of Georgia and the Soil Conservation 


B Service, in Athens, started a cooperative project for 


the study of kudzu propagation. In the first green- 
house trial, three commercial synthetic hormone prod- 
ucts were used at recommended dilutions for recom- 
mended durations. The results given in Table I were 
obtained after fourteen days. 
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TABLE I 
Per cent. 
Commercial No. No. No. : 

product set out rooted unrooted 
‘A’ Tie ass 75 51 22 68 
‘A’ Standard .. 75 64 11 85 
75 46 24 61 
‘B’ Standard .. 75 47 27 63 
72 48 23 67 
‘C’ Standard .. 75 39 27 52 


Untreated .... 75 38 33 51 


The results from this trial indicated that cuttings | 
treated with hormones produced a higher percentage 
of strikes than untreated ones. However, the most 
noticeable effect was the increase in size and number 
of roots per cutting. This indication was considered 
sufficient to justify a second trial, using the material 
that had given the best results. In addition to this 
superior hormone product, it was decided to inelude 
a comparative test using potassium permanganate, 
one ounce to eight gallons of water for thirty minutes, 
which had given good results in previous tests with 
ornamentals. The results obtained after a thirty-day 
period are given in Table II. 


TABLE II 
No. No. No. Per cent. 
planted rooted unrooted rooted 

Check no. treatment 302 128 174 42.4 
‘A’ Standard ..... 300 160 140 53.3 
‘A’ Standard+ .... 150 90 60 60 
‘A’ Standard ++... 299 127 172 42.5 
Potassium 

Permanganate .. 150 129 21 86 


The second trial confirmed the indications of the 
first in that the treated rooted cuttings showed an in- 
crease in the number and size of roots over the un- 
treated ones. The indications are that the potassium 
permanganate is superior to any hormone product yet 
tested for kudzu, both as to percentage of strike and 
size and number of roots developed. The stimulating 
results obtained through the use of potassium per- 
manganate warrant further studies. 

M. C. Myers 
Roy A. Bowpen 
HORTICULTURAL DEPT., 
UNIVERSITY OF GEORGIA 
F. E. Harpisty 
Sor, CONSERVATION SERVICE, 
ATHENS, GEORGIA 


“A CROSS-SECTION OF OUR TIME” 

As part of its activity in connection with the New 
York World’s Fair of 1939 the Westinghouse Com- 
pany is considering the preservation of a “Cross-sec- 
tion of our Time” in a large capsule of copper alloy, 
to be deposited deep in the earth at the site of the 
fair, with proper ceremony, some time late in Septem- 
ber of this year. The capsule, which has engaged con- 
siderable engineering and metallurgical attention, is to 
be so constructed as to last 5,000 years. The articles 
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in the interior, which are being selected with the advice 
of archeologists, historians, technical societies and 
others, are to be preserved in an inner glass crypt, 
filled with nitrogen or other inert gas. 

Though the interest and cooperation of many scien- 
tifie men has already been obtained through personal 
interview and by letter, we feel that the project needs 
and merits the suggestions and advice of as large a 
cross-section of the scientific community as possible. 
Many questions present themselves, such as: What 
method should be used for the preservation of the 
items in the “Time Capsule’? Should books be re- 
duced to microfilm, and will this last? What books, 
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what small physical objects, what pictures, etc., yj) 
best present a picture of ourselves and our times ,, 
the people of circa 6939? What key to our languay, 
may we leave which will enable them to translate ay; 
understand what is in the capsule? How best may 
leave word of the location of this capsule for th 
archeologists of such a distant future? 

We welcome suggestions on these and other que. 
tions. As time is short, we urge scientific men to |¢ 
us have at once their thoughts on this project. 

D. 8. YouneHoim, 
Vice-president, Westinghouse Electric 
and Manufacturing Company 


SOCIETIES AND MEETINGS 


THE KANSAS ACADEMY OF SCIENCE 


THE seventieth annual meeting of the Kansas Acad- 
emy of Science was held at the Kansas State Teachers 
College, Pittsburg, March 31, April 1 and 2, 1938. Co- 
operating with the academy and meeting at the same 
time was held the thirty-fourth annual meeting of the 
Kansas Association of Teachers of Mathematics under 
the chairmanship of Miss Anna Marm, of Lindsborg; 
The Kansas Section of the Mathematical Association 
of America under the leadership of Vice-president 
C. B. Tucker, of Emporia; the Kansas and Nebraska 
chapters of the American Association of University 
Professors, with Professor D. A. Worcester, Lincoln, 
Nebraska, regional chairman; and the Kansas Ento- 
mological Society, which is affiliated with the academy 
as the section on entomology under the leadership of 
Vice-president L. C. Woodruff, Lawrence. 

Dr. Leo Christiansen addressed the first meeting on 
Thursday evening under the joint auspices of the 
South East Kansas Section of the American Chemical 
Society and the academy on “The Farm Chemurgic.” 


Academy business sessions of an hour each were heli 
on Friday and Saturday mornings on April 1 and 2 
The remainder of the time during the two days was 
devoted to section meetings. A section on geology and 
one for science teachers were organized during the 
year and met as sections for the first time. Table | 
presents a report of the sessions. 

The senior and junior banquets were held on Friday 
evening at the college cafeteria with an attendance 
of 180 at the senior banquet and 125 at the junior 
academy banquet. Dr. W. H. Schoewe, president- 
elect, served as toastmaster. President W. A. Brani- 
enburg, of the college, responded with an address of 
welcome to the two groups. Professor George A 
Dean gave the president’s address on the subject, “The 
Contributions from Kansas to the Science of Ento 
mology.” The group then adjourned to the college 
auditorium to hear the annual invitation address, given 
this year by Dr. Lawrence H. Snyder, professor of 
zoology, Ohio State University, on the subject, “Hered- 
ity and Human Affairs,” before an audience of ap- 
proximately five hundred. 


TABLE 1 
Total 
No. of Chairman for 
Section Chairman papers ——- 1938-1939 
i 

Botany Miss Margaret Newcomb 28 40 Cc. C. MeDonald, Wichita 
Geology J. M. Jewett 16 47 D. C. Schaffner, Emporia 
Psychology O. W. Alm 17 75 Joseph W. Nagge, Emporia 
Zoology C. E. Burt 29 75 Earl H. Herrick, Manhattan 
Physics C. V. Kent 11 35 Penrose Albright, Winfield 
Chemistry Lloyd McKinley 10 60 Fayette T. Owen, Emporia 
Junior Academy Oscar Kliagman 300 © Bill Akey, Pittsburg 
Kansas Entomological 

Society L. C. Woodruff 16 35 L. C. Woodruff, Lawrence 

Lorene Bailey, Parsons, 
Science Teachers W. J. Baumgartner 9 125 en... 4 cley, Winfield, 
Phy. Sciences 

Mathematical Associa- Chas. B. Tucker + 50 Chas. B. Tucker, Emporia 

tion of America 
Kansas Association of 

Deachers of Mathe- Miss Anna Marm 75 Miss Minnie Stewart, Topek# 

matics 
University Professors D. A. Worcester 7 50 D. f Worcester, Lincoln, 

ebr. 
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Trips to the strip coal mines, deep mines and a coal 
her near Pittsburg, Kansas, were arranged for 
members and visitors. Progress in reclaiming former 
strip coal land was pointed out. 

Committee progress was indicated in reports at the 


B pusiness meeting. The committee on natural areas pre- 
pared a descriptive illustrated pamphlet on “Rock 
® City,” an area of most unusual rock formations near 
Minneapolis, Kansas, which the committee hopes to 
& preserve for posterity by means of a state or national 


monument. The pamphlet was widely distributed, and 
the rock city project has attracted attention in other 


B states. The committee on science teaching in the sec- 


ondary schools, with Dr. O. W. Alm, Kansas State 


® College, chairman, made a survey of the subject in 235 
thigh schools in cities of first, second and third classes 


and prepared an extended report of their findings for 


® publication. The membership committee reported 180 


new members during the year, with 740 on the member- 


Sship roll. The committee on research awards, with 


Dr. L. D. Wooster, chairman, made the following 
awards for the ensuing year: To Dr. Edwina A. 
Cowan, director of the Child Research Laboratory, 
Friends University, Wichita, $40 from the American 


™ Association for the Advancement of Science and 


academy funds, for the purchase of a chronoscope to 
assist in her stndies on constitutional types of children; 
to Dr. Frank C. Gates, Kansas State College, Man- 


mhattan, $42.50 from the academy treasury for assis- 


tance in the study of the distribution of flowering 
plants and ferns of the state; to Dr. John Breukelman, 
Kansas State Teachers College, Emporia, $32.50, which 
is award No. 2 of the Albert B. Reagan endowment 


me fund for aid in his studies on the distribution of 


Kansas fishes; to Professor H. R. Bryson, assistant 
professor of entomology, Kansas State College, $25 
from the A. A. A. S. fund to pay for drawings of 
Elateridae of Kansas; to Dr. Mary T. Harman, pro- 
fessor of zoology, Kansas State College, $42.50 from 
the academy fund to aid in her studies of the develop- 
ment of pigment in the hair and skin of guinea pigs; 
and to Dr. Roger C. Smith, professor of entomology, 
Kansas State College, $25 from the A. A. A. S. fund 
to pay for photographs of grasshopper eggs. The $75 
from the A. A. A. S. was augmented by $100 from the 
academy treasury, providing a total of $207.50 for 
tesearch funds for the coming year. 

Dr. H. A. Zinszer, the treasurer, was designated 
Tepresentative to the Academy Conference at the Rich- 
mond meeting. 

Possibly the outstanding accomplishment of the year 
Was made by the Junior Academy of Science com- 
mittee, which consisted of Dr. J. Ralph Wells, Kansas 
State Teachers ,College, Pittsburg, chairman, Miss 
Edith Beach, Lawrence, and J. A. Brownlee, Wichita. 
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They reported a total of 17 affiliated Junior Academy 
groups, 11 of which were organized since the last meet- 
ing. The junior academy meeting consisted of the 
induction of the 11 new clubs and a full afternoon of 
individual and group demonstrations. The Lawrence, 
Jr. High School group was awarded first place and 
will be given temporary custody of the loving cup to 
be bought for this recognition. 

The American Association of University Professors 
held two sessions. Dean C. M. Correll, of Kansas 
State College, was chairman of the morning session at 
ten o’clock. Dr. C. M. Street presided at the luncheon 
meeting at twelve thirty. An important action written 
by the association was the establishment of a com- 
mittee to bring about closer cooperation between the 
local chapters within the State of Kansas. The com- 
mittee is to consist of one member from each chapter. 
Robert W. Conover, of Kansas State College, was 
appointed chairman. 

The Kansas Academy inaugurated the plan last year 
of selecting the president a year in advance, thus 
giving him a preparatory year to think about his plans, 
aims and committees. Dr. W. H. Schoewe, professor 
of geology at the University of Kansas, was made 
president-elect last year and came to the meetings: 
this year with a well-prepared organization plan and 
a list of carefully selected committee members. He 
initiated his term as president for the coming year at 
the business meeting on Saturday. Dr. H. H. Hall, 
Kansas State Teachers College, Pittsburg, Kansas, 
was selected as the president for 1939 with the title of 
president-elect. Other officers elected were as follows: 
Vice-president, Dean E. O. Deere, Bethany Coliege, 
Lindsborg; Secretary, Roger C. Smith, Manhattan; 
Treasurer, H. A. Zinszer, Hays; Members of the 
Executive Council, Geo. A. Dean, Manhattan, Law- 
rence Oncley, Winfield, and R. H. Wheeler, Lawrence; 
Editor, Frank C. Gates, Manhattan; Associate Editors, 
R. E. Mohler, McPherson, and Robert Taft, Lawrence. 

A total of 236 members registered for the meeting. 
The next annual meeting will be held in Lawrence at 
the University of Kansas about April 1, 1939. 


Rocer C. Smiru, 
Secretary 


JOINT MEETING OF COLLEGE PHYSICS 
TEACHERS AT URBANA, ILLINOIS 


THE physies teachers of the area outside of Chicago 
held an organization meeting at the-University of Illi- 
nois on November 6, 1937. A general committee on 
arrangements was appointed at the time, consisting of 
Professor L. I. Bocksthaler, of Northwestern Univer- 
sity; Professor R. Ronald Palmer, of James Millikin 
University, and Professor R. F. Paton, of the Uni- 
versity of Illinois. 
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In the Chicago area such an organization has been 
in operation for some time. At the suggestion of the 
down state committee a joint meeting was arranged. 
This met in the Laboratory of Physies of the Univer- 
sity of Illinois on Saturday, April 23, 1938. 

A program of ten papers was presented, dealing 
with the present-day problems of the physies teacher, 
by representatives from the University of Chicago; 
Western State Teachers College, Macomb; Eastern 
State Teachers College, Charleston; the University of 
Illinois; Woodrow Wilson Junior College, Chicago; 
and Bradley Institute. 

Active interest was expressed throughout, and dis- 
cussions followed each paper. Among the important 
recommendations discussed and passed were: (1) Full 
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cooperation with the state committee in its endeay, 
to raise the teaching standard of physics in the stat, 
(2) The joint session favors that a minimum of 1, 
hours of college physics be required of prospectiy, 
high-school teachers of physics; however, that this 
recommendation should not be immediately applied t, 
teachers already in service. 

The attendance was thirty-two. Twenty-one of th. 
leading educational institutions of the state were repre. 
sented at the meeting. The down state club continua 
the general committee—Bocksthaler, Palmer, Paton— 
with instructions to arrange for the next meeting. 

Cuas. T. Knipp, 
Secretary 
UNIVERSITY OF ILLINOIS 


SPECIAL ARTICLES 


SOLUTIONS OF CHLOROPHYLL-PROTEIN 
COMPOUNDS (PHYLLOCHLORINS) 
EXTRACTED FROM SPINACH 
Tue differences in solubility, fluorescence and ab- 
sorption spectrum between the green pigments in the 
leaf and the chlorophylls extracted in solvents such as 
alcohol have been ascribed either to dispersion of the 
green pigments in the leaf, or to adsorption or com- 
bination of the chlorophyll with lipoid or protein.* 
We have prepared aqueous solutions of the green pig- 
ments which show characteristic protein properties and 
which resemble the pigments in the leaf. To distin- 
guish them from the chlorophylls we have adopted the 


name phyllochlorin for these chromoproteins, as sug- 


gested by Mestre. 

Our extracts have been prepared using dilute 
aqueous digitalin, a solvent currently used for the 
photosensitive retinal pigments.? Ordinary leaf press 
juice or distilled water extracts show the green pig- 
ments not in true solution,® but in a fine suspension 
whose particles are visible under the microscope and 
can be retained on a fine filter. 

About 100 gm of fresh spinach is thoroughly ground 
with fine sand, water is added to make 100 ml, and the 
suspension filtered through a coarse fluted filter. The 
moist cake is reground and again extracted. To the 
combined extracts is added 5 gm of Filter-Cel.* per 
100 ce, and the whole is filtered through a thin layer 

1 Reviewed by H. Mestre in ‘‘ The Investigation of the 
Pigments of the Living Photosynthetic Cell,’’ in Con- 


tributions to Marine Biology, Stanford University Press, 
1930. 


2¢e.g., K. Tansley, Jour. Physiol., 71: 442, 1931; A. M. 


Chase and C. Haig, Jour. Gen. Physiol., 21: 111, 1938; 
G. Wald, Nature, 140: 545, 1937. 

3 T. B. Osborne and A. J. Wakeman, Jour. Biol. Chem., 
42: 1, 1920. Such suspensions have also been studied by 
V. Lubimenko, Rev. Gen. de Bot., 39: 547, 1927; and 
B. Hubert, Rec. trav. bot. néerl., 32: 324, 1935. 

4 Filter-Cel., Johns-Manville, New York. 


of Filter-Cel. on a Buchner funnel. The deep yellov. 
brown filtrate is discarded. The cake is washed in dis. 
tilled water several times until the filtrate shows mw 
trace of yellow color. It is then extracted with 25 nl 
of 1 or 2 per cent. aqueous digitalin;> the result isa 
dark green solution which shows no trace of suspended 
material under an oil immersion lens. Similar prepa- 


- rations can be made with 4 per cent. purified bile salts. 


More dilute extracts are obtained in concentrated (4(- 
50 per cent.) urea solutions. Digitalin solutions of the 
phyllochlorin kept for some weeks in the cold room 
(5° C.) show a little precipitated pigment which does 
not redissolve. 

The absorption bands of the phyllochlorin (Fig. 1), 
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Wave length ~ My 
Fig. 1. The absorption spectrum of a phyllochlorl 
solution prepared with 2 per cent. digitalin and diluted 
1 to 10 with distilled water. The density values are f0 
a 5 mm depth of solution. 
measured with Shlaer’s spectrophotometer,® are like 
those of the leaf and are shifted towards the long 


5 Crystalline digitalin, Eimer and Amend, New York 
68. Shlaer, Jour. Opt. Soc. America, 28: 18, 1938. 
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wave-lengths as compared with the natural mixtures of 
chlorophyll a and 6.’ The three bands are at 437, 470 
and 675 mu, while those for chlorophyll are at 420, 
465 and 660 mp. The 420 and 660 mu maxima of 
chlorophyll have about the same height, while for 
phyllochlorin: solutions the 437my maximum is always 
60 per cent. higher than the 674 band. This suggests 
the presence of carotenoids associated with phyllo- 
chlorin, such as French® found for the chromoprotein 
solutions from photosynthetic purple bacteria. 

Boiling a neutral digitalin extract shifts the red 
absorption band towards the shorter wave-lengths. 
When a solution is made strongly acid or weakly acid 
and boiled, the solutions turn yellow, corresponding 
to the formation of phaeophytins. A digitalin ex- 


§ tract saturated with solid ammonium sulfate precipi- 


tates the phyllochlorin only after several days, but 
when boiled forms a bright green viscous mess. No 
pigment is lost on prolonged dialysis (about two 
weeks) of a digitalin extract, and only a part of the 
pigment precipitates. This precipitate, separated by 
centrifuging, does not readily redissolve in digitalin 
solution. The pigment which remains in solution is 
now readily precipitated with high concentrations of 
ammonium sulfate. Such precipitates are easily redis- 
solved in digitalin solution but not in water. It is 
likely that the solvent action of the digitalin and the 
bile salts is due to the formation of coordination com- 
pounds which are not broken up even on prolonged 
dialysis. Phyllochlorin is precipitated and the chloro- 
phyll extracted by strong alcohol, methyl alcohol or 
acetone but not by petroleum ether in agreement with 
the effects of these solvents on the leaf. Phyllochlorin 
solutions show a positive Biuret reaction. 

In agreement with observations of the green leaf, 
phyllochlorin solutions show little or no red fluores- 
cence when irradiated with blue light (436 mu). This 


| is in contrast with the strong red fluorescence of alco- 


holie chlorophyll solutions. Phyllochlorin solutions 
are quite stable to visible light. 

The behavior of phyllochlorin solutions in strong 
centrifugal fields is being investigated in collaboration 
with Dr. E. G. Pickels® using an air-driven ultracen- 
trifuge.!° Preliminary studies show that the phyllo- 
chlorin when subjected to a force of 160,000 gravity 
can be sedimented completely through a 10 mm column 
of the liquid medium within three hours, leaving no 
color in the supernatant fluid. Our best preparation 

‘ef. E. Rabinowiteh and J. Weiss, Proc. Roy. Soc. Lon- 

don, A, 162: 251, 1937. 
_ °C.S. French, Abstract in the Proceedings of the Amer- 
lean Society of Biological Chemists, Baltimore meeting, 
March 30-April 2, 1938. 

*Of the Laboratories of the International Health Divi- 


sion, The Rockefeller Foundation, New York. 


J. H. Bauer and E. G. Pickels, Jour. Exp. Med., 65: 
565, 1937 
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showed two sedimentation boundaries which corre- 
spond to particles of high molecular weight, t.¢., above 
70,000. The two boundaries retained their identity 
with respect to their sedimentation rates when studied 
by the light absorption method in the red and blue 
regions corresponding to the absorption maxima of 
phyllochlorin in the visible, and in the ultra-violet 
region characteristically absorbed by proteins. One 
boundary sedimented almost twice as fast as the ether; 
these more rapidly moving and presumably heavier 
particles showed a greater total absorption in each of 
the two regions of the visible spectrum than did the 
smaller particles. 

It is tempting to assume that these two proteins 
correspond with phyllochlorins a and b. The similar- 
ity of sedimentation properties throughout the spec- 
trum indicates that the additional blue absorption is 
characteristic of the phyllochlorins and not of some 
other component. 

It now appears that the classical organie chemical 
studies of the chlorophylls and carotenoids were con- 
cerned with the prosthetic groups of extremely com- 
plex specific catalysts, perhaps analogous to the hemo- 
globins and enzymes such as cytochrome, catalase and 
the yellow respiratory enzyme. Presumably there are 
many additional components concerned in photosyn- 
thesis, since phyllochlorin does not carry on photo- 
synthesis in vitro. 

Emit L. 

LABORATORY OF BIOPHYSICS, 

CoLUMBIA UNIVERSITY 


OVINE AND BOVINE LISTERELLOSIS IN 
ILLINOIS 


THE pathogenesis of organisms of the genus Lis- 
terella and their possible etiologic significance in rodent 
septicemia have been reported in England’ and South 
Africa,? while in New Zealand* sheep suffering from 
an encephalitic syndrome, designated “cireling dis- 
ease,” has been associated with or attributed to Lis- 
terella infection. In the United States, Listerella has 
been isolated from cattle,t sheep® and man,*? display- 
ing symptoms of encephalitis, and from chickens* that 
disclosed lesions of necrotic myocarditis. So far as 


1E. G. D. Murray, R. A. Webb and M. B. R. Swann, 
Jour. Path. and Bact., 29: 407, 1926. 

2J. H. H. Pirie, So. African Inst. Med. Res., 3: 163, 
1927. Cited by Gill. 

3 Dudley A. Gill, Vet. Jour., 87: 60, 1931 and 89: 258, 
1933; Australian Vet. Jour., 13: 46, 1937. 

4F. 8. Jones and R. B. Little, Arch..of Path., 18: 580, 
1934. 

5 Erwin Jungherr, Jour. A. V. M. A., 91: 73, 1937. 

6 Caspar G. Burn, Jour. Bact., 30: 573, 1935; Am. Jour. 
Path., 12: 341, 1936. 

7E. W. Sehultz, M. C. Terry, A. T. Brice and L. P. 
Gebhardt, Proc. Soc. Exp. Biol. and Med., 31: 1021, 1934. 
Cited by Burn. 

8 C. V. Seastone, Jour. Exp. Med., 62: 203, 1935. 
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we are aware, listerellosis in sheep and cattle showing 
an encephalitic and/or an encephalomyelitie syndrome 
has not been reported in central United States. How- 
ever, Doyle® described an idiopathic encephalitis of 
sheep in Indiana accompanied by gross and micro- 
scopie changes in the brain analogous to ovine Lis- 
terella infection encourtered in Illinois during the 
winter of 1937-38. 

In this paper reference is made to two outbreaks 
of ovine and one outbreak of bovine encephalitis 
and/or encephalomyelitis associated with Listerella. 
The first outbreak coming to the attention of the Illi- 
nois Agricultural Experiment Station occurred in a 
group of 250 feeder lambs that had been purchased 
at a central market. Lambs of this type for fattening 
generally originate in western grazing states, but the 
origin and history of the animals comprising this ship- 
ment were not determined. Approximately six weeks 
following ‘arrival of the lambs on a farm in DeWitt 
County, Ill, symptoms of illness developed. The 
symptoms consisted of depression, weakness, incoordi- 
nation, fever, walking in circles, pushing against 
objects with the head, anorexia and progressive paraly- 
sis, terminating in coma and death. Approximately 
30 lambs died or became moribund and were destroyed 
and a few mildly affected lambs apparently made a 
complete recovery. An ophthalmia of transitory 
nature was noted in some of the mildly affected lambs. 
The same lesion was also observed at autopsy of fatally 
affected lambs. 

Five of the typically affected lambs from this flock 
came to autopsy. Each yielded Listerella-like organ- 
isms from the brain stem on liver agar plates and/or 
in tubes of meat mash media incubated at 37.5° C. 
Bacteriologically sterile brain tissue filtrates (Berke- 
feld N) proved negative to demonstrable virus upon 
intracerebral inoculation of rabbits, guinea pigs and 
chickens. 

The second outbreak occurred in a flock of 100 
breeding ewes in DeWitt County, but so far as deter- 
mined, had no connection with the first outbreak. A 
small number of the breeding ewes in this flock dis- 
played symptoms involving the central nervous system 
with a mortality of six ewes. One of the clinically 
affected animals was submitted for observation and 
autopsy. An organism possessing characters of the 
genus Listerella was iolated from the brain stem. 

A third outbreak showing an encephalitic and/or 
encephalomyelitic syndrome was observed in a group 
of 60 yearling feeder steers in Piatt County, Ill. The 
principal symptoms were glassy, dazed expression of 
eyes, partial paralysis of mandible, elevation of the 
head and salivation. Affected animals became pros- 
trate and remained comatose for three to four days 


9L. P. Doyle, Jour. A. V. M. A., 81: 118, 1932. 
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before death. Listerella-like organisms were isolate 
from the brain stem of two fatally affected steers, 

Postmortem examination of naturally affected lamb, 
and ewes in two outbreaks did not reveal any marked 
gross pathologie changes in the internal organs. |) 
some of the lambs the cervical and visceral lymp) 
nodes were enlarged and slightly edematous. There 
was an increased amount of slightly cloudy cerebro. 
spinal fluid with slight congestion of the meninges, 
In one ease gross lesions suggestive of a localized 
meningitis were noted. The blood picture of five of 
the natural ovine cases did not show any significant 
deviation from the normal. 

An examination of stained sections from the brain 
of naturally affected lambs and cattle showed poly. 
morphonuclear and mononuclear foci in the stem and 
in the white matter of the cerebrum and cerebellum, 
together with perivascular cuffing with mononuclear 
cells and a mononuclear meningitis. 

The pathogenic properties of Listerella strain iso- - 
lated from one outbreak in sheep have been established 
by artificial exposure of healthy lambs, calves, chickens, 
guinea pigs, rabbits and rats, while cultural and bio- 
chemic properties of the strains from the three out- 
breaks described herein conform to the genus Listerella, 
It appears that three natural outbreaks (two in sheep 
and one in eattle) in Illinois, accompanied by symp- 
toms of encephalitis and/or encephalomyelitis, were 
associated with Listerella infection.’® 

RosBert GRAHAM 
G. L. Dunwap 
C. A. BRANDLY 


THE EFFECT OF NUCLEOPHOSPHATASE ON 
“NATIVE” AND DEPOLYMERIZED 
THYMONUCLEIC ACID 


Ir has been definitely established that desoxyribo- 
nucleic acids differ in their molecular weight, depen¢- 
ing upon their method of preparation. The substance 
prepared by E. Hammarsten' seems to be the u- 


10 After dictating the above report on the occurrence 
of Listerellosis in cattle and sheep in Illinois, attention 
was called to an article on ‘‘Listerella Infection in 
Fowls in East Anglia’’ by Dr. J. Stuart Paterson, Insti- 
tute of Animal Pathology, Cambridge University, pub- 
lished in Veterinary Record 49: 49, 1937, with reference 
to spontaneous Listerella in four separate groups of 
fowls, as follows: 

a. Two adult fowls were involved, and in both cases 
death occurred suddenly. - 

b. One hundred and twenty out of 200 Leghorn pullets 
died during a period of three months. In addition to the 
presence of organisms of the Listerella group, B. pullorum 
was recovered from some of the pullets and there was als0 
a heavy infestation of tapeworms (Davainea proglottina). 

ce. Four hundred pullets and 24 stock cockerels com 
prised the affected unit. The losses were 190 pullets and 
one cockerel. In several of the pullets from which Lister 
ella were recovered, lesions of fowl paralysis (neur0 
lymphomatosis) were also present. 

d. Eight out of 24 young poultry died. 

1K. Hammarsten, Biochem. Zeits., 144: 383, 1924. 
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changed acid as it occurs in the cells of the thymus 
gland and of fish sperm (in combination with histone 
in the former and with protamine in the latter) ; 
according to investigations with various methods? 
(filtration and ultracentrifugation) its molecular 
weight is approximately 1,000,000. It may there- 
fore be referred to as the “native” desoxyribonucleic 
acid. 

Thus far the molecular weight has been determined 
definitely for the “native” nucleic acid only. Com- 
plete depolymerization of the acid to a single tetra- 
nucleotide has not yet been accomplished by chemical 
means. 

On the other hand, by a specific enzyme obtained 
for the pancreas gland, Feulgen* succeeded in trans- 
forming the “native” nucleic acid to a tetranucleotide 
which differs from the “native” nucleic acid in certain 
physical properties and which is referred to in the 
literature as “b” nucleic acid. 

In collaboration with Dr. E. G. Pickels,* we com- 
pared the behavior of “native” and “b” nucleic acid 
in the ultracentrifugal field with the result that the 


| “bh” form did not sediment at all, whereas the “a” 


form (prepared according to Neumann) settled down 
in a cleared boundary indicating particles of molec- 
ular weights between 200,000 and 1,000,000. These 


s results represent the exact proof for Feulgen’s as- 


sumption, that the enzymic transformation from 
“native” nucleic acid into the “b” form is a depolym- 
erization. 


A SIMPLE RECORDER FOR PHYSIOLOG- 
ICAL VOLUME CHANGES 
As a sensitive recorder of small changes in volume, 
the bellows recorder devised by Brodie in 1902! has 
no equal. Its usefulness is limited, however, by the 
fact that it is tedious to build satisfactorily, especially 
since the membranes used in its construction are per- 


§ ishable and must be replaced frequently. 


We have used in this laboratory for the past year 
a volume recorder which retains the principle of the 
Brodie apparatus, yet which can be made air-tight 
without difficulty, and in which the perishable mem- 
brane can be replaced in a few moments. The appa- 


? R. Signer, T. Caspersson and E. Hammarsten, Nature, 

mil 1938; W. T. Astbury and F. Bell, Nature, 146: 

*R. Feulgen, Zeits. physiol. Chem., 237: 261, 1935. 

‘We wish to acknowledge our appreciation to Dr. 

ickels for his kind cooperation in this work. 

*Nucleophosphatase probably consists of two compo- 
Rents, one splitting the tetranucleotides into mononucleo- 
tides, and one dephosphorylating the latter. In the 
interest of shortness, we use in this note the term nucleo- 
Phosphatase for this whole enzyme system. 

1T. G. Brodie, Jour. Physiol., 27: 473, 1902. 
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Even though the molecular weight of “b” nucleic 
acid has not yet been determined, still it is not im- 
probable that it represents a single tetranucleotide, for 
the reason that its behavior towards nucleophospha- 
tase® is entirely different from the nucleic acids of 
higher molecular weight. We now find that the so- 
called “b” nucleic acid is the only one entirely dephos- 
phorylated by the phosphatase, whereas the “native” 
desoxyribonucleic acid is not affected by this nuclease 
at all. Only when contaminated with the depolym- 
erase does phosphatase affect nucleic acids of the 
high molecular weight. 

This find, then, is of significance not only because it 
brings out an additional step in the process of bio- 
logical catabolism of nucleic acids, but also because 
it furnishes a means of testing the purity of “native” 
nucleic acid, on one hand, and of testing the purity 
of a nucleophosphatase by means of the native nucleic 
acid, on the other. , 

It will be of significance also in connection with 
other questions bearing on the structure of nucleo- 
proteins. 

The method of preparation of nucleophosphatase 
free from depolymerase will be given in detail else- 
where. 

GERHARD SCHMIDT 
P. A. LEVENE 
THE ROCKEFELLER INSTITUTE 
FOR MEDICAL RESEARCH, 
New York, N. Y. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


ratus has found so many uses in both the student and 
the research laboratories that it seems to merit a brief 


description. 
The construction of the recorder is shown in the 


accompanying sketch. The membrane a is a light, - 


inelastic balloon, made by tying a commercially pre- 
pared sheep’s cecum to the lead tube b. The sheep’s 


Fig. 1 


cecum is sold as a contraceptive sheath. It is softened 


by soaking in 50 per cent. glycerol solution for a few 
minutes before tying. The lead tube passes through the 
center of a metal base, c, made concave to conform to 
the shape of the balloon. The lead tube is of rubber, 
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made rigid where it passes through the base by in- 
serting a short segment of glass tubing. It fits the 
opening in the base snugly, but can easily be drawn up 
for tying the balloon. The light brass dise, of slightly 
smaller diameter than the balloon, is firmly attached to 
the lever e, whose fulcrum, at f, is adjustable on a rod 
soldered to the base. The lever is lightly counter- 
poised beyond the fulerum. When the balloon has 
been fitted to its receptacle, it is cemented both to the 
receptacle and to the brass dise with rubber cement. 
In order to smooth out irregularities in the shape of 
the balloon it has been found desirable to have the 
lever enough out of balance to raise pressure in the 
balloon about 5mm H,O. If this precaution is taken, 
there is an almost linear relation between volume 
change and angular movement of the lever. The range 
of the recorder is, of course, determined by the volume 
of the balloon used. Balloons with a volume of about 
20 ce have been found satisfactory for most work. 


HAmppEN LAWSON 
UNIVERSITY OF LOUISVILLE 
SCHOOL OF MEDICINE 


AN AQUEOUS MEDIUM FOR MOUNTING 
SMALL OBJECTS: 


In the course of investigating a group of small 
marine copepods the writer has searched for a rapid 
method of preparing mounts of the parts. Dissecting 
in glycerin has proved to be very satisfactory, but it 
was desirable to find a more satisfactory mounting 
medium than glycerin jelly for the very small parts. 
Articles recently published in Science”? called atten- 
tion to the possible usefulness of corn syrup (dextrose) 
and mixtures containing it. In following these sug- 
gestions, white Karo syrup alone was tried, but it was 
found to be very difficult to arrange the parts in 
position in the syrup, even when a very small drop 
was used; shifting invariably occurred after the cover- 
glass was added. With this medium it is also difficult 
to make the mount thin enough for the use of an oil 
immersion objective. 

Dr. Zirkle’s note on mounting media for the Belling 
acetone-carmine technique suggested a modification 
which has proved to be very satisfactory. The medium 
used is essentially Zirkle’s mixture without the aceto- 


earmine: 


White Karo syrup 5 ee 
Certo (fruit pectin) 5 ec 
Water 3 ce 


A gram of powdered fruit pectin, dissolved in about 
10 ce of water by boiling, may be used instead of 
Certo. A erystal of thymol is added as a preservative. 


1 Contributions from the Scripps Institution of Ocean- 
ography, New Series, No. 26. 

2 Ruth Patrick, ScIENCE, 83: 85. 

3 Conway Zirkle, SCIENCE, 85: 528. 
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In making mounts with this mixture a very sma) 
drop is taken up with a fine needle and spread oy 
upon a clean slide. The desired parts are immediately 
transferred to it and arranged as desired; if the drop 
is spread out rather thin the smallest parts (e.g, 
copepod mouth parts) may be quite easily arranged, 
The mixture begins to “set” in about two minutes, ang 
holds the parts firmly in position. If it should sq 
before all the parts are in position, the excess may he 
scraped away and a fresh drop added. (The rapidity 
of setting can be controlled by varying the amount of | 
water used in the mixture). When all parts have been 
arranged, the mount is dried to hardness over heat, 
If the cover-glass is put in place with another drop 
of the mixture a slight shifting of the mounted parts 
takes place, but this difficulty was overcome by adding 
the cover-glass with a drop of euparal, which does not 
dissolve the syrup-pectin mixture. The cover-glass can 
now be pressed down quite firmly without in the least 
disturbing the parts. An additional advantage of 
using euparal is that it can be dissolved off with 95 
per cent. alcohol, if necessary, and the cover-glass 
removed without disturbing the parts. The syrup- 
pectin mount may then be softened by the addition of 
a fresh drop of the mixture and the objects rearranged, 
and the cover-glass added as before. It is not neces- 
sary to ring the cover-glass. The refractive properties 
of the syrup-pectin-euparal combination appear to be 
satisfactory, although the edges of the drop of syrup- 
pectin mixture appear as very faint lines. 

Various small organisms have been mounted in this 
medium, both with and without euparal, with results 
quite as good as for the copepod appendages. If the 
cover-glass is mounted with the syrup-pectin, sufficient 
mixture must be used to prevent the formation of air 
pockets under the cover as the medium dries. Mounts 
made by the above methods have proved to be very 
satisfactory for study, and are apparently standing 
up very well, although none are more than ten month 
old. The rapidity and effectiveness of the method 
suggest that it may prove valuable to other workers. 

R. Monk 


Scripps INSTITUTION OF OCEANOGRAPHY, 
LA JOLLA, CALIF. 
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